Objective To describe the incidence, characteristics and outcomes of patients with influenza-like symptoms presenting to 27 public hospital emergency departments (EDs) in Queensland, Australia. Methods A descriptive retrospective study covering 5 years (2005e9) of historical data from 27 hospital EDs was undertaken. State-wide hospital ED Information System data were analysed. Annual comparisons between influenza and non-influenza cases were made across the southern hemisphere influenza season (JuneeSeptember) each year. Results Influenza-related presentations increased significantly over the 5 years from 3.4% in 2005 to 9.4% in 2009, reflecting a 276% relative increase. Differences over time regarding characteristics of patients with influenza-like symptoms, based on the influenza season, occurred for admission rate (decreased over time from 28% in 2005 to 18% in 2009), length of stay (decreased over time from a median of 210 min in 2005 to 164 min in 2009) and access block (increased over time from 33% to 41%). Also, every year there was a significantly (p<0.001) higher percentage of access block in the influenza cohort than in the non-influenza cohort.
INTRODUCTION
Novel influenza-like illnesses such as sudden acute respiratory syndrome, avian influenza and the 2009 H1N1 influenza have presented as an ongoing global threat over the last 5 years. 1e6 The impact of these illnesses on a local community can be widespread. Medical consumption increases, mainly for primary care providers (general practitioners and emergency departments (EDs)), leading to isolation/infection control decisions. The impact of higher ED presentations may have an effect on patient ED and length of stay (LOS) (defined as the difference between arrival time and departure time) 7 and access block (defined as the proportion of admissions with total time in the ED longer than 8 h). 7 Global overcrowding of EDs has exacerbated the incidence of access block, and several studies have documented that impaired function of the ED results in less favourable outcomes for patients, 8e11 including increased mortality.
Despite WHO recommendations in managing influenza, the rate of transmission from person to person and also from country to country is rapid. The impact of influenza on hospital systems has been described in terms of triage for prioritising care (public health considerations of infectiousness should be part of standard triage assessments), 12 staffing levels (high staff absentee rates should be anticipated during pandemics) 13 and clinical predictors of influenza status to support isolation decisions. 14 What has not been presented in the literature, as far as we are aware, is an analysis of influenza presentations across a number of hospital sites within the southern hemisphere.
It is important to describe ED trends and historical data in health-related outcomes that can be used to inform epidemic planning as well as regular influenza season planning. This paper presents a description of the incidence of ED presentations, subsequent hospital admissions, as well as characteristics and outcomes of patients presenting with influenza-like illnesses over the southern hemisphere influenza season (Junee September) for the 5 years from 2005 to 2009.
METHODS

Study design and setting
This retrospective descriptive study was undertaken in Queensland, one of the eight states and territories of Australia. It has a population of 4.5 million and an annual public hospital ED presentation rate of 345/1000 weighted population. 15 The information provided in this paper relates to presentations to 27 public hospitals that provide routinely reported data (such as waiting times and triage categories) to state and national health agencies. All included EDs have >15 000 patients presenting annually and the hospital bed numbers range in size from 69 to 1047. The influenza season was defined as JuneeSeptember, as typically the majority of reported cases occur during this period. 16 For the study data, the percentage of annual cases that occurred between June and September ranged from 34% in 2005 to 46% in 2007.
For the purposes of this study the following definitions and data groupings were used.
Influenza-like cases are defined using the International Classification of Diseases (ICD-10 coding) to identify patient records with influenza-like symptoms. ICD is the international standard diagnostic classification for epidemiological, health management purposes and clinical use. They were defined using the following 11 ICD codes: A08.4-Viral Gastroenteritis, B34.9-Viral Infection, J10.8 (Influenza old code), J11.1 (Influenza new code), J11.1S-H1N1 Influenza (Human Swine Influenza) suspected, J18.0-Bronchopneumonia, J18.1-Lobar Pneumonia Unspecified, J18.2-Hypostatic Pneumonia Unspecified, J18.8-PneumoniadAtypical, J18.9-PneumoniadUnspecified, Z04.8-Medical Review.
Automatic swab analysis to confirm pathology is not routine ED practice in Queensland, hence the inclusion of these codes comprising possible cases, based on clinician experience. While laboratory-confirmed cases reported to surveillance systems are recognised as one indicator of influenza activity, such laboratory data for Queensland would not comprise all cases. The specified ICD list was chosen in consultation with clinicians working at some of the participating hospitals. Although the definition covers a broad set of conditions (low specificity), it is adequate to reliably capture the diagnoses that a patient presenting with influenza might be likely to receive.
All patients presenting to an Australian ED are triaged using the Australasian Triage Scale (ATS) which comprises five categories. 17 These categories range from patients who require resuscitation (ATS 1 and should be seen immediately) to patients whose medical needs are not urgent (ATS 5 and should be seen within 2 h of arrival at the ED).
The age brackets used when assessing age-related differences were chosen in accordance with those used by Australia's National Health and Welfare Statistics and Information Agency (AIHW) 18 of 0e15, 16e24, 25e64, 65+ brackets, which are useful clinicallydthat is, children, young adults, adults and older people. The youngest age bracket was further split (0e5, 6e10, 11e15 years) as clinical advice indicates possible differences between them, particularly regarding the 2009 H1N1 influenza vaccine which was not offered to those aged <10 years until 3 December 2009. 19 The data were cleaned to exclude cases of unknown gender, age >104 years (a known age wild card), and LOS in the ED >8000 min (based on assessing the LOS frequency distribution).
Data analysis
Data were stored and collated using Microsoft Office Excel (V.2007 2006, Microsoft Corporation). Descriptive and inferential statistics were performed. Descriptive statistics, presented as mean (6SD) and median (Md) (IQR) were used to explore the patient characteristics (such as age) and outcome measures (ED LOS) between the groups (influenza or non-influenza) and years. Frequency distributions were used for binary categorical outcome variables of ED LOS (>8 h) and hospital mortality. Inferential statistics were used to identify differences between groups (influenza or non-influenza) and between years. t Tests were used for normally distributed data, the ManneWhitney U test for non-normally distributed data and c 2 tests for categorical variables. One-way ANOVA was used for comparisons across multiple years. Two-tailed tests were used and a level of significance was set at p<0.05 with 95% confidence limits. SPSS V.17.0 was used for these data analyses. Analysis of variance tests were performed using Matlab (V.7.2.0.232 R2006a, The MathWorks Inc).
RESULTS
There were approximately 1.7 million ED presentations in Queensland public hospitals in the 2005e9 southern hemisphere influenza seasons (JuneeSeptember). Influenza and non-influenza presentations and subsequent admissions across the 2005e9 influenza seasons are shown in table 1. In every year the influenza cohort differed significantly (p<0.001) from the noninfluenza cohort in every characteristic apart from gender of hospital admissions. Influenza-related presentations increased significantly over the 5 years from 3.4% in 2005 to 9.4% in 2009, reflecting a 276% relative increase. This increase occurred in the presence of increasing growth in patient presentations (36% across the 5 years), which was well beyond official population growth (10% over 5 years). 20 This finding was reproduced for patients who were admitteddinfluenza admissions increased from 4.3% in 2005 to 7.6% in 2009 (176% relative increase) in the presence of increasing growth in hospital admissions (38% across the 5 years). Figure 1 shows mean growth rates across the study period, generated from assessing changes between consecutive years. Figure 2 shows the trends in influenza presentations and admissions in terms of patient numbers and timing. The trend in patient numbers was generally stable from 2005 to 2007, followed by a small fall in 2008 before a peak in 2009. There was a strongly significant (p<0.001) increase in both influenza presentations and influenza hospital admissions in 2009 as well as an earlier peak of presentations in the influenza season.
Further differences between influenza seasons and influenza/ non-influenza patient cohorts are explored in terms of age, triage category (ATS), diagnosis, admission rate, LOS and access block.
Age
For every year in the study period, patients presenting with influenza symptoms were significantly younger than the noninfluenza cohort (mean 27.4 vs 34.8 years, p<0.001). The mean age of influenza presentations increased from 25.5 years (95% CI 25.1 to 25.9) in 2007 to 26.2 years (95% CI 25.8 to 26.6) in 2008, to 27.9 (95% CI 27.6 to 28.2) in 2009. Over the 5-year study period, admitted patients with influenza tended to be younger than patients without influenza, although this was not significantly different (mean 45.3 vs 47.5 years, p¼0.06).
Although the 0e5 age bracket contributes only around 8% of the Queensland patient population, interestingly, this patient group contributes significantly more (p<0.001) to ED presentations and subsequent admissions to hospital, and particularly more so when diagnosed with influenza-like symptoms. While there are proportionately significantly (p<0.001) more patients aged 0e5 years in the influenza cohort than in the non-influenza cohort, it can be seen that, for 2009, the proportion of patients with influenza aged 0e5 years (presentations) decreased significantly (p<0.001) compared with previous years. Conversely, the proportions of the 16e24 and 25e64 age brackets increased significantly (p<0.001) in 2009. This is particularly interesting considering the significant increases in influenza presentations and ED admissions in 2009.
Triage category/urgency
For all years, influenza presentations had a significantly (p<0.001) lower proportion of ATS 1 and 2 (most urgent) patients than non-influenza presentations. Influenza admissions also had significantly (p<0.001) lower proportions of ATS 1 and 2 than the non-influenza admitted cohort, suggesting lower urgency of influenza patients compared with the non-influenza cohort. However, the criticality/triage levels of admitted patients were not significantly different proportionally in 2009 (p¼0.2).
Diagnosis
Viral infections (B34.9) comprise most of the 'influenza' presentations, yet pneumonia diagnoses dominate the 
Departure/disposition status and influenza admission rate
Between 2005 and 2008 the proportion of patients admitted with influenza was significantly higher compared with the admitted non-influenza patient cohort (25.3% vs 21.3%, p<0.001) but in 2009 it was significantly lower (17.8% vs 22.6%, p<0.001). While there were significantly higher numbers of patients admitted with influenza in 2009 compared with previous years (p<0.001), the admission rate for influenza patients (percentage of influenza presentations that were admitted) decreased over the study period from 28% in 2005 to 18% in 2009. The admission rate in 2009 for influenza was significantly less than in previous years (p<0.001) while the admission rate for the non-influenza cohort was fairly constant at 22%. Patients who died in the ED remained constant every year at 0.1% for both the influenza and non-influenza patient cohorts.
ED LOS and access block
Between 2005 and 2008, patients with influenza experienced significantly longer (p<0.001) stays in the ED than the noninfluenza patient cohort ( figure 3A) . In 2009, however, ED LOS was significantly shorter for patients with influenza than for the non-influenza cohort (236 min vs 261 min, p<0.001). For patients with influenza who were admitted, however, the ED LOS was significantly longer than for the non-influenza admitted cohort (eg, 520 min vs 501 min in 2009). Across the study period, each year there were more patients whose LOS exceeded 8 h (access-blocked patients) than the preceding year ( figure 3B ). For influenza patients the proportion of access-blocked patients increased from 33.4% in 2005 (n¼887) to 40.7% in 2009 (n¼2609), representing a 122% proportional increase (and an almost 300% increase in access-blocked patient numbers). For non-influenza patients, the proportional increase was 142% with a 190% increase in access-blocked patients. Also every year there was a significantly (p<0.001) higher percentage of access block in the influenza cohort than in the non-influenza cohort.
DISCUSSION
From our data it is evident that influenza presentations are increasing each year, with a dramatic increase in 2009. Confirmed cases of 2009 H1N1 influenza across JuneeSeptember 2009 in Queensland have been reported previously, 16 and Original article reached a peak in mid July 2009. Our data are consistent with this and additionally show that, from 2005 to 2007, the number of influenza presentations doubled and then almost doubled again from 2007 to 2009. As populations around the world become more urbanised, influenza is going to become a major burden on the health system with potentially increased infection rates and more virulent influenza viruses. The age results are interesting in that they suggest a more pronounced susceptibility in the 25e64 year age bracket compared with previous years, whereas in other years most influenza admissions were older patients aged 65+ years. One possible explanation is an improved immunity of patients exposed to an influenza strain in the 1950s. 21 On a year-by-year basis, the data show that the highest influenza presentation rates were for the very young.
A previous report has indicated that the 2009 H1N1 virus had a substantial effect on hospitals during the 2009 winter. 6 Access block is one of several measures of hospital performance 22 and has been linked to poorer health outcomes. 8e11 A large proportion of patients in our study who required hospital admission had an ED LOS that exceeded 8 h (access-blocked patients). This increased over time from 27% in 2005 to 38% in 2009. The increase in access block was noted for both influenza and noninfluenza patient admissions across every year of the study period. It is possible that these increases in access block figures reflect broader hospital-wide system issues which were exacerbated by the 2009 H1N1 virus.
Recommendations for future research and application concern the ability to forewarn health authorities of such events. Without pandemic cycles there can be little basis for predicting pandemic emergence. 23 As such, there is potential benefit in the areas of surveillance monitoring of influenza cases to signal unusual activity, generating forecasts based on historical data and using internet search data as outbreak notifications among a population. 24 The authors have commenced research in this area.
Analysis of historical data can inform service delivery planning (eg, in rostering extra staff): the fact that influenza presentations have a shorter and lower urgency than noninfluenza cases could lead to the conclusion that relatively junior medical staff could handle this in a clinical setting with a higher turnover, taking away pressures from the ED.
Limitations of the study
This study has the following limitations. It focuses on the impact on public hospitals and their EDs and it was therefore outside the scope of the study to describe actual disease prevalence (ie, patients with the disease presenting to private hospitals, primary care physicians or not at all). We have not included data from general practitioners which may be considered the front line in diagnosis. Private hospitals do not contribute to national collection of triage data, 15 hence these data were not included.
Swabbing was not undertaken to confirm influenza status and, indeed, is usually only taken for certain clinical indications such as pregnancy, patients with comorbidities and patients who are immunocompromised. It is therefore possible that the results do not reflect influenza and may instead relate to other respiratory viruses with similar characteristics to influenza. Diagnosis of influenza may have been confirmed with laboratory testing for a reasonable proportion of cases, but these data were not available to use. The diagnosis as reported was therefore assumed correct as per ICD coding of diagnosis, but this may have led to under-or over-reporting of cases. However, this would have been similar over the years and is therefore unlikely to be the cause of the observations.
Although statistically significant differences between influenza and non-influenza patients were found, some of these differences may have limited direct clinical relevance (such as 20 min differences in LOS or age differences of 1e2 years) and so be important to observe and identify trends.
Finally, this study was carried out in one state that may be seen to have a particular demographic and climatic profile. As such, the patients may not be representative of those presenting to other EDs and may lack external validity.
CONCLUSIONS
This study shows clear trends over a large population group in the southern hemisphere. Influenza-like presentations were less urgent than non-influenza presentations, and in 2009 had a significantly shorter ED LOS as well as significantly lower hospital admission rates contrary to previous years in the study. The 2009 H1N1 influenza outbreak did represent a significant departure from the normal ED influenza workload relative to previous years and resulted in significantly more hospital admissions and an increased number of access-blocked patients.
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